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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations,.  Copies 
of  these  guidelines  may  be  obtained  ftqrn  the  Office  of  Chief  of  Engineers,  -."p 
Washington,  D.C,  2031  A.  The  purpose  Of  ; a; , phase>  1  'inveSt'igat;i6p\'l's.v€o'Vi|dje^^'.' 
ify  expeditiously  those  dams  which  may  pose  hagards  /to  hum'an  life,  dt.p'tope'rtV 
The  assessment  of  the  general  condition  pf  tjhe  dam  is  based  upon  available,’  . 
data  and  visual  inspections.  Detailed  investigations,  tfesting; ,  attd  detailoi 
computational  evaluations  are  beyond  the.  Scope  of  a  Phase  I  invest igatiou ; 

however,  the  investigation  is  intended  .tO  identify  an^y  nefed 'for  ;such 'stud iesii  ■ 
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In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspecbitn,  team.  '  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection, such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  end  maintenance  can  these  conditions  be 
prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonable  possible  storm  runoff),  or  fractions 
thereof.  .The  spillway  design  flood  provides  a  measure  of  relative  spill¬ 
way  capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Si  ze : 

Hazard  Classification : 
Owner : 


Marshall  Lake  Dam 
NDI  ID  No.  PA-00985 
DER  ID  No.  45-52 

Small  (8.9  feet  high,  62  acre-feet) 
Hi  gh 

Richard  C.  MacDonough 
Marshalls  Creek,  PA.  18335 


State  Located : 
County  Located : 
Stream: 


Pennsyl vania 
Monroe 
Pond  Creek 


Date  of  Inspection:  November  11,  1980 

>Ba$ed  on  visual  inspection,  Marshall  Lake  Dam  is  judged  to  be  in  poor 
condition.-  Based  on  the  location  of  the  downstream  dwellings  and  the 
fact  that  more  than  a  few  lives  could  be  lost  should  the  dam  fail,  the 
dam  is  classified  as  a  high  hazard  structure.  The  criteria  established 
for  these  studies  require  that  the  dam  pass  a  Spillway  Design  Flood  (SDF) 
of  between  a  1/2  Probable  Maximum  Flood  (1/2  PMF)  and  the  full  PMF.  Based 
on  the  small  size  and  storage  capacity  of  the  facility,,  it  is  judged  that 
the  SDF  of  1/2  PMF  is  appropriate  for  the  Marshall  Lake  Dam.  * Under  the 
present  conditions,  the  spillway  will  pass  approximately  4  percent  of  the 
PMF  without  overtopping  the  dam. ^  As  the  spillway  cannot  pass  the  1/2  PMF 
without  overtopping  the  dam,  and 'since  overtopping  at  less  than  1/2  PMF 
would  cause  failure  which  would  signi ficantly  increase  hazard  to  loss  of 
life  downstream,  the  spillway  is  seriously  inadequate  and  the  facility  is 
rated  unsafe,  non-emergency. 

The  condition  of  the  outlet  works  could  not  be  inspected  as  it  was  sub¬ 
merged.  Ready  access  to  an  operable  gate,  or  other  method  of  drawing  down 
the  reservoir  during  emergenci es,  i s  required. 
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There  is  no  emergency  warning  system,  or  a  plan  to  evacuate  downstream 
population,  should  hazardous  conditions  develop  at  the  dam*. 

Maintenance  of  the  dam  is  limited  to  the  left  end  of  the  embankment, 
between  the  left  abutment  and  the  outlet  works. 

The  following  investigation  and  remedial  measures  are  recommended  for 
Immediate  implementation  by  the  owner.  All  investigations  and  design 
of  remedial  measures  should  be  performed  under  the  direction  of  a  Pro¬ 
fessional  Engineer,  experienced  in  the  design  and  construction  of  dams. 

(1)  Perform  additional  hydrologic  and  hydraulic  analyses  to  more 
accurately  determine  the  required  spillway  capacity  for  the  Marshall 
Lake  Dam.  Design  and  construct  a  spillway  that  will  pass  the  re¬ 
quired  SDF  without  overtopping  the  dam. 

(2)  Remove  the  trees  from  the  embankment  and  the  sandbar  from  the 
spillway  channel . 

(3)  Locate  and  operate  the  submerged  outlet  works  gate,  or  provide 
other  emergency  means  of  drawing  down  the  reservoir.  If  the 
gate  is  operable,  observe  the  conditions  at  the  toe  when  the  out¬ 
let  works  are  subject  to  pressure  flow.  Take  appropriate  action 
as  necessary. 

In  addition,  it  is  recommended  that  the  owner  take  the  following  precau¬ 
tionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning  system 
to  facilitate  timely  and  orderly  evacuation  of  the  downstream  popu¬ 
lation  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  are  given  by  the 
National  Weather  Service,  activate  the  emergency  operation  and 
warning  system  proceciures. 

(3)  After  satisfactory  implementation  of  the  remedial  measures  resulting 
from  *he  recommended  additional  investigations,  institute  a  formal 
inspection  and  maintenance  program  for  the  dam.  As  presently 
requires  by  the  Bureau  of  Dams  and  Waterway  Management  of  PENNDER, 
the  program  shall  include  an  annual  inspection  of  the  dam  by  a 
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MARSHALL  LAKE  DAM 


Professional  Engineer,  experienced  in  the  design  and  construction 
of  dams.  Deficiencies  found  during  annual  inspections  should  be 
remedied  as  necessary. 


Submitted  by: 


Approved  by: 

DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
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PHASE  1  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 
MARSHALL  LAKE  DAM 
NDI#  PA-00985,  PENNDER#  45-52 

SECTION  1 

GENERAL  INFORMATION 


1 . 1  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

1.2  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

<  ^ 

1  •  3  Description  of  Project. 

a.  Dam  and  Appurtenances:  Marshall  Lake  Dam  is  an  earthfill  embank¬ 
ment  approximately  9  feet  high  and  305  feet  long,  including  spillway.  The 
spillway  is  located  at  the  right  abutment,  consisting  of  an  80  foot  long 
and  1.5  foot  wide  concrete  weir.  The  weir  intersects  the  slope  of  the  right 
abutment  and  terminates  at  a  vertical  concrete  endwall  on  the  earthfill 

dam  embankment.  The  outlet  works  consist  of  a  24-inch  diameter  steel  pipe 
with  no  visible  upstream  or  downstream  controls.  ... 

b.  Location :  Marshall  Lake  Dam  is  located  on  Pond  Creek  in  Smith- 
field  Township,  Monroe  County,  30G  feet  northeast  of  the  intersection  of 
State  Route  402  with  U.S.  (business)  Route  209,  within  the  community  of 
Marshalls  Creek,  Pennsylvania.  The  dam  and  reservoir  are  contained  within 
the  East  Stroudsburg  and  Bushkill,  Pennsylvania  7.5  minute  series  USGS 
Quadrangle  maps,  at  Latitude  N41  02'35"  and  Longitude  W75  07'38".  A 
Location  Map  is  shown  in  Exhibit  E-l. 

c.  Size  Classification:  Small  (8.9  feet  high,  62-acre  feet  storage 
capacity  at  top  of  dam) . 

d.  Hazard  Classification:  High  (see  paragraph  3.1e). 

e.  Ownership:  Richard  C.  MacDonough,  Marshalls  Creek,  Pennsylvania 
18335. 

f.  Purpose  of  Dam:  The  original  purpose  of  the  impounded  water  was 
for  ice  harvesting.  Presently,  the  lake  is  used  for  recreation. 
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9*  Design  and  Construction  History:  Information  related  to  the 
design  and  construction  of  tfre  dam  Is  not  available.  Data  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources  (PENNDER)  Indicate 
that  the  dam  was  constructed  around  1904  to  1909.  Although  "as-built" 
drawings  are  not  available,  Inspection  reports,  correspondence  and  photo¬ 
graphs  document  the  condition  of  the  dam  since  1919.  This  Information  is 
on  'file  with  PENNDER. 

h.  Normal  Operational  Procedure:  The  pool  is  maintained  at  the 
spillway  crest  elevation  with  excess  Inflow  discharging  over  the  spillway 
into  Pond  Creek.  The  existing  outlet  works  Is  presently  inoperable. 

1.4  Pertinent  Data. 


a. 

Drainage  Area:  (square  miles) 

7.88 

b. 

Discharge  at  Damsite:  (cfs) 

Maximum  known  flood  at  damsite  since  construction  Not  Known 
Outlet  works  at  maximum  poo1  elevation 

(Presently  inoperative) 

Spillway  capacity  at  maximum  pool  elevation 

Not  Applicabl 

Design  Conditions 

Not  Known 

Existing  Conditions 

560 

c. 

Elevation :  (feet  above  msl)  See  paragraph  3.1a 
Top  of  Dam 

for  datum. 

Design  Conditions 

Not  Known 

Existing  Conditions  (lowest  point) 

Maximum  Pool 

471.8 

Design  Conditions 

Not  Known 

Existing  Conditions 

471.8 

Normal  pool  (spillway  crest) 

470.2 

Upstream  invert  outlet  works 

Not  Known 

Downstream  invert  outlet  works 

462.9 

Streambed  at  toe  of  dam 

462.9 

d. 

Reservoir  Lenqth:  (feet) 

Normal  Pool 

3700 

Maximum  Pool  (at  top  of  dam) 

3800 

e. 

Storage;  (acre  feet) 

Normal  Pool 

Maximum  Pool 

40 

Design  Condition? 

Not  Known 

Existing  Conditions 

62 

f. 

Reservoir  Surface:  (acres) 

Normal  Pool 

Maximum  Pool 

11 

Design  Conditions 

Not  Known 

Existing  Conditions 

12 
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uam  • 

Type  -  Earth  Fill  Embankment 

Length  (feet)  (excluding  spillway)  225 

Height  (feet)  8-9 

Top  Width  (feet) 

Design  Conditions  Not  Known 

Existing  Conditions  -  (varies  from  9'  at  left  abutment  to 

14'  at  the  right  abutment). 

Side  slopes  -  (Upstream  vary;  steepest  slope  1V:2.2H.  Downstream 
vary  from  IV :2H  (left  abutment)  to  IV :3 . 1H  near 
the  right  abutment). 

Zoning  |Jr'own 

Cut-off  Not  Known 

Impervious  Core  N°*  Known 

Grout  Curtain  Not  Known 


h.  Diversion  and  Regulating  Tunnel:  None 

1 .  Spillway:  . J  , 

Type  -  Broad  crested  weir,  having  a  trapezoidal  cross  sectional 

area. 

Length  of  Weir  (feet)  80 

Upstream  Channel  -  Adverse  sloping  earthen  channel  into  the 

reservoir. 

Downstream  Channel  -  Rlprapped  apron  followed  by  an  earthen 

channel,  paralleling  the  toe  of  the  dam  to 
streambed. 

j.  Outlet  Works:  ,  .  , 

Type  -  24  Inch  diameter  steel  pipe  with  upstream  control. 

Length  (feet)  35  (approximately) 

Closure  and  Regulating  Facilities  -  A  wooden  gate  (reported  by 

owner).  No  hoisting  device 
is  visible. 

Assumed  to  be  by  diving 


Access 


SECTION  2 
ENGINEERING  DATA 


2.1  Design . 

a.  Data  Available:  There  Is  no  available  Information  related  to 

the  design  and  construction  of  the  dam.  The  earliest  information  available 
consists  of  a  1919  report,  accompanied  with  a  sketch  and  photographs, 
prepared  by  the  Water  Supply  Commission  of  Pennsylvania.  Inspection 
Reports  accompanied  with  photographs  depict  the  condition  of  the  dam  in 
1920  and  1966  and  are  on  file  with  PENNDER. 

b.  Design  Features: 

(1)  Dam:  The  dam  is  an  earthfill  embankment  with  varied  upstream 
and  downstream  seeded  slopes.  The  steepest  upstream  slope  is  1  Vertical 

on  2.2  Horizontal  (1V:2.2H).  The  downstream  slope  varies  from  1 V : 2H  on 
the  left  abutment  to  IV : 3 . 1 H  near  the  right  abutment.  The  total  length  of 
the  earth  embankment  is  225  feet  and  the  width  of  its  crest  varies  from  9 
feet  at  the  left  abutment  to  14  feet  at  the  right  abutment.  The  maximum 
height  of  the  embankment  is  8.9  feet. 

(2)  Appurtenant  Structures: 

(a)  Spillway:  The  spillway  is  an  80-foot  long  and  1.5  foot 
wide  concrete  weir,  located  on  the  right  abutment.  A  24-foot  long  vertical 
concrete  endwall  retains  the  earth  embankment  at  the  junction  with  the 
left  end  of  the  spillway.  The  endwall  is  2.8  feet  high  at  the  spillway 
crest  and  2  feet  thick  at  the  bottom,  narrowing  to  approximately  one  foot 
wide  at  the  top  of  the  earth  embankment.  The  right  end  of  the  spillway 
terminates  at  the  natural  bank  of  the  right  abutment,  forming  a  trape¬ 
zoidal  cross  sectional  area.  Upstream  of  the  concrete  weir  the  earth 
lined  spillway  bottom  slopes  downward  into  the  reservoir,  forming  a  short 
approach  channel  with  an  adverse  slope.  Immediately  downstream  of  the 
weir  the  spillway  channel  bottom  is  flush  with  the  top  of  the  concrete 
weir,  sloping  15£  in  a  downstream  direction,  perpendicular  to  the  weir, 
along  a  distance  of  30  feet.  The  first  10  feet  of  the  spillway  chanrel , 
adjacent  to  the  concrete  weir,  is  lined  with  concrete  grouted  riprap  for 

a  total  width  of  80  feet.  Approximately  30  feet  downstream  of  the  concrete 
weir  the  spillway  channel  narrows  from  80  feet  to  a  20  foot  wide  outlet 
channel,  bends  sharply  to  the  left  and  following  in  a  southwesterly 
direction,  paralleling  the  toe  of  the  dam,  to  the  streambed  of  Pond  Creek. 

(b)  Outl et  Works :  The  outlet  works,  consisting  originally 
of  a  square  culvert  with  an  upstream  control,  is  located  at  the  maximum 
section  of  the  dam  near  the  left  abutment.  The  present  visible  outlet 

at  the  toe  of  the  dam  is  a  24-inch  diameter  steel  pipe,  terminating  with 
a  vertical  concrete  endwall  (see  Exhibit  A-3,  Appendix  A). 

(c)  Ice  House  and  Chute :  Between  1904  and  1920,  an  ice 
house  was  located  on  the  right  abutment,  immediately  to  the  right  of  the 
spillway.  A  wooden  chute  across  the  spillway  was  used  to  facilitate 
storing  and  loading  ice  blocks  (see  Exhibit  E-2,  Appendix  E). 
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2.2  Construction  Records. 


There  are  no  records  available  for  evaluation  of  construction  methods 
and  the  classification  or  quality  of  materials  placed  in  the  dam. 

2.3  Operation. 

There  are  no  records  available  to  indicate  the  past  operation  pro¬ 
cedures  for  the  dam.  The  present  normal  operation  of  the  facility  is 
described  in  paragraph  1.3h,  Section  1. 

2.4  Other  Investigations. 

Available  information  indicates  that  on-site  inspections  were  made 
in  April  1919,  June  1920  and  April  1966.  Deficiencies  observed  in  1919 
indicated  that  the  top  of  the  embankment  was  irregular  and  contained 
several  low  points  on  the  crest  of  the  dam,  the  lowest  of  which  was  only 
one  foot  higher  than  the  spillway  crest.  The  dam  was  also  found  "badly 
in  need  of  repair".  On  June  3,  1919,  the  previous  owners  of  the  dam 
(R.D.  Hoffman  &  Sons)  were  notified  by  the  Pennsylvania  Water  Supply 
Commission  of  the  deficiencies  observed  in  the  dam,  as  quoted  below: 

"The  spillway  is  inadequate  tc  discharge  h,aximur.  floods ,  the  right 
abutment  is  not  in  satis  factor.'  condition ,  the  embankment  is  irregular 
and  lower  in  places  than  the  top  of  the  spillway  abutments.  The 
Commission ,  therefore ,  directs  that  the  dam  be  repaired  and  strengthened 
in  a  substantial  manner  by  increasing  the  capacity  of  the  spillway  to 
provide  for  a  flow  of  2,000  cubic  feet  per  second  (it  now  has  a  capacity 
of  about  925  second-feet) ;  confining  the  spillway  by  substantial  abutments 
arid  by  raising  the  embankment  tc  the  top  of  the  abutments  and  providing 
a  2  on  2  slope  downstream. " 

2 . 5  Eva! uation . 

a.  Availability  of  Data:  Engineering  data  were  extracted  from  the 
files  of  PENNDER.  The  owner  stated  that  he  has  no  plans  of  the  dam  nor 
information  related  to  its  construction. 

b.  Adequacy :  In  the  absence  of  plans,  engineering  specifications 
and  construction  records,  assessment  of  the  structural  integrity  of  the 
dam  and  its  safety  must  be  based  on  the  combination  of  available  cited 
data,  visual  inspection,  performance  history,  as  well  as  the  hydrologic 
and  hydraulic  analysis  (see  Section  5). 

c.  Val i dity :  There  is  no  reason  to  question  the  validity  of  the 
available  data. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General :  The  overall  appearance  of  the  dam  and  spillway  is  poor: 
Deficiencies  observed  during  the  field  inspection  are  noted  on  the  General 
Plan,  Exhibit  A-l  and  are  described  in  the  subsequent  paragraphs.  The 
profile  and  typical  sections  of  the  dam  are  presented  in  Exhibits  A-2  and 
A-3  and  are  based  on  field  survey  made  on  the  day  of  the  inspection.  The 
surve1,  datum  for  this  inspection  is  elevation  469  above  mean  sea  level,  a 
disc  in  the  wingwall  of  State  RTE  402  bridge  over  Pond  Creek.  On  the 
inspection  date  ( 11/25/1980) ,  the  1 ake  level  was  0.1  foot  above  the  spill¬ 
way  crest.  Visible  features  of  the  dam  and  appurtenant  structures  are 
depicted  in  photographs  presented'  in  Appendix  C. 

b.  Embankment :  Observations  made  during  the  field  inspection  reveal 
a  heavy  growth  of  trees  and  brush  on  top  of  the  dam,  on  the  downstream 
slope  and  at  the  toe  of  the  dam  (see  photographs  1,2,4  and  6,  Appendix  C). 
The  crest  width  varies  from  9  feet  at  the  left  abutment  to  14  feet  near 
the  spillway  endwall  on  the  right  abutment.  The  top  of  dam  elevations 
vary  as  indicated  in  Exhibit  A-2.  The  lowest  top  of  dam  elevation  is 
471.8,  which  is  1.6  feet  higher  than  the  spillway  crest,  and  is  located 
near  the  left  abutment.  The  top  of  dam  elevation  on  the  right  abutment, 
at  the  junction  between  the  embankment  and  spillway  endwall,  is  472.1, 
which  is  0.9  foot  lower  than  the  top  of  the  left  spillway  endwall.  The 
upstream  slope  of  the  embankment  above  the  lake  level  is  covered  by 
vegetation,  with  no  visible  erosion  (see  Photograph  1,  Appendix  C).  The 
upstream  slope  varies,  with  the  steepest  slope  being  1V:2.2H.  The  down¬ 
stream  slope  varies  from  1 V :2H  at  the  left  abutment  to  1V:3.1H  at  the 
right  abutment.  There  was  no  visible  seepage  at  the  toe  of  the  embank¬ 
ment  or  leakage  through  or  around  the  spillway  and  outlet  works  endwalls. 

c.  Appurtenant  Structures: 

1.  Spillway:  The  spillway  design  features  are  described  in 
paragraph  2.1b.(2)(a).  The  appearance  of  the  spillway  is  very  poor,  as 
illustrated  in  photographs  2,  8  and  9,  Appendix  C.  A  sand  bar  near  the 
left  end  of  the  spillway  forms  an  oblong  shaped  island,  resulting  in 
divided  flow  within  the  spillway  outlet  channel  (see  photographs  8  and  9, 
Appensix  C).  Approximately  30  feet  downstream  of  the  80  foot  long  con¬ 
crete  weir,  the  spillway  outlet  channel  bends  sharply  to  the  left  and 
narrows  from  an  80  foot  wide  channel  to  a  20-foot-wide  channel. 

There  was  no  evidence  of  bank  erosion  in  the  spillway  outlet  channel 
throughout  its  entire  alignment.  A  small  pear-shaped  island  is  located 
near  the  junction  of  the  spillway  outlet  channel  and  Pond  Creek,  down¬ 
stream  of  the  dam  (see  Exhibit  A-l  and  Photographs  4  and  5,  Appendix  C). 

2.  Outlet  Works:  The  outlet  works  design  features  are  described 
in  paragraph  2 . 1  b .  ( 2 )  ( b ) .  The  outlet  of  the  24-inch  diameter  steel  pipe 
was  submerged  on  the  day  of  the  inspection  (see  Outlet  Works  Section, 
Exhibit  A-3  and  Photograph  6,  Appendix  C).  The  concrete  endwall  terminal 
structure  appears  to  be  in  good  condition.  There  was  no  visible  hoisting 
mechanism  nor  means  of  access  to  the  reported  upstream  wooden  gate  at  the 
inlet  to  the  24-inch  diameter  pipe. 


d.  Reservoir  Area:  The  Pond  Creek  watershed  is  predominantly  wooded, 
rising  from  elevation  720  to  elevation  1,120  along  Big  Ridge,  3.5  miles 
northeast  of  the  dam.  Pond  Creek  is  flowing  in  a  southwesterly  direction 
just  north  of  U.S.  RTE  209  and  adjacent  to  the  southern  limits  of  the 
drainage  divide.  The  creek  is  characterized  by  flat  slopes  and  narrow 
flood  plain,  as  indicated  by  the  oblong  shapes  of  Marshall  Lake  and  the 
Rakes  Dam  Reservoir,  located  one  mile  upstream  of  the  Marshall  Lake  Dam. 
Marshall  Lake  narrows  from  an  approximate  width  of  250  feet,  within  the 
first  1100  feet  upstream  of  the  dam,  to  a  40-foot  wide  stretch,  terminating 
at  the  first  road  intersection  with  U.S.  RTE  209  and  approximately  3700 
feet  upstream  of  the  dam.  A  small  masonry  dam  (6-feet-high)  with  a  15-foot 
long  spillway  is  located  immediately  upstream  of  the  road  intersection 

(see  Exhibit  E-l).  On  the  day  of  the  inspection,  the  head  over  the  spillway 
was  0.3  foot  with  a  free  overflow  into  the  inlet  of  Marshall  Lake.  Inflow 
into  Marshall  Lake  is  affected  by  existing  impoundments  and  swamps  upstream 
of  Rakes  Dam  (NDI  No.  PA-00993;  DER  ID  No.  45-148).  Development  around  the 
lake  is  limited  to  a  few  residences  along  the  lake  shore.  Seasonal  resort 
areas  are  located  some  300  feet  north  of  the  right  shoreline;  as  shown  in 
Exhibit  E-l,  Appendix  E.  The  slope  along  the  right  shoreline  varies  from 
20%  to  32%  at  the  right  abutment.  The  toe  of  an  abandoned  railroad  grade 
forms  the  left  shoreline  of  the  lake  (see  Exhibit  A-l,  Appendix  A).  The 
southern  drainage  divide  parallels  the  railroad  grade,  at  a  distance  of 
approximately  500  feet  south  of  the  lake  shore.  The  slope  between  the 
drainage  divide  and  the  railroad  grade  is  generally  mil j  with  occasionally 
steeper  slopes  south  of  U.S.  RTE  209.  The  impoundment  of  the  small  masonry 
dam  at  the  inlet  of  Marshall  Lake  serves  as  a  sediment  trap,  as  evidenced 
by  the  small  sandbar  island  upstream  of  the  lake  inlet.  There  is  no 
evidence  of  slides  or  slope  creep  around  Marshall  Lake  that  can  affect  the 
safety  of  the  dam.  Pertinent  geologic  features  are  presented  in  Exhibit 
F,  Appendix  F. 

e.  Downstream  Channel  :  Inwediately  downstream  of  the  dam,  the  left 
bank  of  Pond  Creek  consists  of  an  abandoned  railroad  grade  with  near 
vertical  stone  wall  protection  (see  Photograph  5,  Appendix  C) .  The  rail¬ 
road  grade  is  presently  serving  as  a  private  drive  with  an  access  to  State 
RTE  402,  immediately  south  of  the  bridge  abutment  (see  Exhibit  A-l  and 
Photograph  10,  Appendix  C).  On  the  inspection  date,  the  water  surface  in 
Pond  Creek  was  approximately  one-foot  below  the  top  of  its  right  bank. 

The  flood  plain  of  Pond  Creek,  between  the  dam  and  State  RTE  402,  is  150 
feet  wide,  extending  from  the  right  bank  of  the  creek  to  the  drainage 
divide  and  is  a  well  maintained  meadow  (see  Exhibit  A-l  and  Photograph  10 
and  11,  Appendix  C). 

Two  2-story  frame  houses  are  located  in  the  flood  plain  approximately 
230  feet  below  the  dam  (see  Photograph  11,  Appensix  C).  The  lowest  first 
floor  elevation  of  these  homes  is  4  feet  above  the  streambed.  A  red  brick 
building,  housing  a  General  Store  and  a  bar,  is  located  on  the  left  bank 
of  the  creek,  immediately  downstream  of  State  RTE  402  (see  Photograph  10, 
Appendix  C).  The  wall  adjacent  to  the  creek  forms  a  vertical  left  bank. 


The  too  of  the  right  bank,  opposite  the  General  Store,  is  3  feet  above  the 
streambed1  whereas  the  floor  level  of  the  bar  is  5  feet  above  streambed. 

;  Srls  S  SlilneraV  Stare,  the.*>p  of  the  left  hank  Is  5  feet  above 
streambed.  The  flood  plain  on  the  left  bank  is  rising  gently  one  foot 
alone  ft  '  100- foot  d  is  tatice < p’e rperuli  c.u  1  a r  £.0  the.  stream  to  ^  -.usiness  -  .  * 
209,  beyond  which  the  flood  plain  of  Pond  Crao^coincides^ith  the^flood 
plain  of  Marshall  Creek,  downstream  of  the  confluence,  of  both  creeks. 
total  of.  four  residences  and  eight  business  esta^^hfeJts» 
nost  office  are  located  between  the  toe  of  Marshall  Lake  Dam  and  the 
confluence  of  Pond  Creek  with  Marshall  Creek,  1000  feet  ^stream  of  t  e 
dam  The  survey  of  downstream  conditions  indicates  that  more  than  a  tew 
lives  can  be  lost  and  Significant  property  damage  incurred  Should  the  dam 
fail  when  the  cited  structures  are  occupied.  Consequently,  Marshall  La 
Dam  is  classified  as  a  high  hazard  structure. .... 


i  tiVii’aiVt^^'MSI/xr  •  :*n£w.taU- 


SECTION  4 

OPERATIONAL  PROCEDURES 


Normal  Operating  Procedure, 


The  reservoir  is  maintained  at  normal  pool  level  with  the  excess  inflow 
discharging  over  the  spillway  into  the  downstream  channel.  The  upstream 
control  for  the  outlet  pipe  was  not  visible  and  does  not  appear  operational. 


4.2  Maintenance  of  Dam. 

Maintenance  activities  by  the  present  owner  appear  to  be  limited  to 
the  mowing  of  grass  on  the  portion  of  the  embankment  adjacent  to  the  left 
abutment  (see  Photographs  1,  5  and  6,  Appendix  C).  Large  trees  on  top  of 
the  dam  and  on  its  downstream  slope,  as  well  as  trees  and  brush  in  the 
spillway  outlet  channel,  were  noted  in  the  1966  inspection  report.  Since 
removal  of  the  large  trees  from  the  dam  proper  was  considered  to  be  detri¬ 
mental  to  the  safety  of  the  dam,  the  present  owner  of  the  dam  was  instructed 
on  9/16/1966  to  remove  trees  and  brush  from  the  spillway  (wasteway)  channel. 
The  condition  of  the  spillway  channel  on  11/25/dO  are  shown  in  Photographs 
2,  8  and  9,  Appendix  C.  The  condition  of  the  earth  embankment  is  illus¬ 
trated  in  photographs  1,  4,  5  and  6,  Appendix  C. 


4.3  Maintenance  of  Operating  Facilities. 

The  condition  of  the  upstream  operating  facilities  for  the  outlet 
pipe  could  not  be  verified  during  the  site  inspection.  Previous  reports 
indicate  the  existence  of  a  wooden  gate  at  the  intake  of  the  outlet  works. 
The  present  owner  has  had  no  occasion  to  operate  the  gate. 

4.4  Warning  System  in  Effect. 

There  is  no  emergency  operation  and  warning  system  in  effect  at  the 
present  time. 

4.5  Evaluation. 

The  present  maintenance  of  the  dam  and  appurtenant  structures  is 
inadequate.  Upon  the  removal  of  all  trers  and  brush  from  the  earth  embank¬ 
ment  and  the  debris  in  the  spillway  outlet  channel,  the  owner  should 
institute  regularly  scheduled  maintenance  inspections.  Verification  of  the 
operable  conditions  of  the  outlet  works  is  necessary  to  enable  lowering 
the  level  of  the  reservoir  in  emergencies. 

Institution  of  a  surveillance  program  and  a  warning  system  is  necessary 
should  adverse  conditions  develop  at  the  dam.  A  formal  plan  for  an  orderly 
evacuation  of  the  downstream  population  is  required  to  prevent  loss  of  life 
should  the  dam  fail . 


SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5.1  Design  Data. 

'  In  a  1919  Report  of  the  Pennsylvania  Water  Supply  Commission  on  the 
condition  of  Marshall  Lake  Dam,  the  required  spillway  design  capacity  for 
the  reported  10  square-mile  drainage  area  was  2,000  cfs  (cubic  feet  per 
second) ;  whereas  the  capacity  of  the  spillway  was  found  to  be  925  cfs  (see 
paragraph  2.4).  The  computed  spillway  capacity  in  the  1919  Report  was 
based  on  a  spillway  length  of  75  feet  and  available  head  of  2.58  feet, 
resulting  in  a  spillway  discharge  coefficient  of  3.06.  Hydraulic  analysis 
'presented' in  Appendix  D  employed  "critical  depth"  conditions  at  the  spill¬ 
way  crest  for  a  trapezoidal  cross  sectional  area  of  an  80-foot  long  spill¬ 
way,  .which  better  represents  the  conditions  of  the  constructed  spillway. 
The  computed  total  drainage  area  above  Marshall  Lake  Dam  is  7.88  square 
miles. 


5.2  Experience  Data. 

The  probable  flood  of  record  in  Pond  Creek  is  the  August  1955  flood. 
Flood  stages  or  flow  records  at  the  damsite  consist  of  the  following 
reported  observations: 

a.  The  owner  reported  that  State  Route  402,  downstream  of  the  dam, 
.was  overtopped  during  the  August  1955  flood,  but  that  the  dam  was  not 
overtopped  during  that  flood. 

b.  Correspondence  (3/18/1916,  PENNDER  files)  related  to  the  Meadow 
Lake  Dam  (NDI  #PA-00628,  PENNDER  #45-47),  located  upstream  of  Marshall  Lake 
Dam,  indicates  the  following: 


Heaviest  recorded  storm  prior  to  1 
?■■  inches,  of  precipitation  rare  recorded 
.obeedvef  md^ltun .depth  of  flow  over  Marsha 
"yio.  be  S  '  inches  , , . . .  ". 


16  was  that  of  8,  31/ ISIS  where 
kin  a  duration  of  Z  hours.  The 
1  Lake  Him  spilirau  was  re;  erica 


5.3  Visual1  .Observations .  . 

Based  on  the  visual  inspection  and  field  survey  described  in  Section  3 
of  this  report,  the  observations  relevant  to  hydrology  and  hydraulics  are 
evaluated  below: 


a.  Embankment :  ,  The  present  low  point  on  top  of  the  dam  is  at  eleva¬ 
tion  471.8,  or  1.6  feet  above  the  spillway  crest  elevation.  The  available 
head  of  2.58  feet  over  the  spillway,  reported  in  1919  (see  paragraph  5.1), 
implies  that  the  top  of  the  dam  was  approximately  at  elevation  472.8.  The 
variation  in  dam  crest  elevation  shown  in  Exhibit  A-2,  Appendix  A,  is  based 
on  a  field  survey  conducted  during  the  November  25,  1980  inspection.  Dis¬ 
charge  capacity  over  the  dam  crest  were  computed,  starting  at  the  low  point 
on  the  crest  and  accounting  for  the  aforementioned  variation  in  the  dam 
crest  elevations.  The  methodology  used  for  the  overtopping  analysis  and 
the  computations  are  presented  in  Appendix  D. 


10 


b.  Spillway:  The  spillway  crest  Is  at  elevation  4?w,.2  and  the  top 
of  the  spillway  endwall  at  the  right  end  of  the  embankment  is  at  elevation 
473.  Therefore,  should  the  top  of  the  dam  crest  be  raised  to  elevation 
473,  the  available  head  over  the  spillway  crest  could  be  increased  from 
the  present  1.6  feet  (see  paragraph  5.3a)  to  2.8  feet.  The  length  of  the 
spillway  crest  is  80  feet,  or  5  feet  longer  than  previously  reported  (see 
paragraph  5.1).  The  adverse  slope  upstream  of  the  concrete  weir  and  the 
steep  slope  of  the  spillway  channel  (15%,  see  also  paragraph  2.1b)  down¬ 
stream  of  the  weir,  insure  that  the  spillway  discharge  capacity  is  con¬ 
trolled  by  the  spillway  crest.  Spillway  discharge  computations  are  based 
on  "critical  depth"  conditions  of  the  trapezoidal  cross  sectional  area 
along  the  spillway  crest,  bounded  by  the  vertical  spillway  endwall  at  the 
left  end  of  the  spillway,  and  the  natural  bank  ut  the  right  end  of  the 
spillway  (see  Exhibit  A-2).  Should  the  top  of  the  dam  be  restored  to 
elevation  473  throughout  its  entire  length,  the  maximum  capacity  of  the 
spillway  will  increase  from  the  present  560  cfs  (cubic  foot  per  second) 

to  approximately  1,240  cfs.  The  drainage  divide  between  Marshall  Creek 
and  the  spillway  outlet  channel  of  the  dam  is  1.5  feet  higher  than  the 
left  bank  of  Marshall  Creek.  The  drainage  area  of  Marshall  Creek  at  the 
spillway  outlet  channel  is  approximately  12  square  miles,  whereas  that  of 
Pond  Creek  at  the  damsite  is  7.88  square  miles.  Consequently,  when  the 
flood  stage  in  Marshall  Creek  is  1.5  feet  above  its  left  bank,  overbank 
flow  from  Marshall  Creek  augments  the  spillway  discharge  into  Pond  Creek 
upstream  of  State  RTE  402  bridge.  Conversely,  if  the  water  surface  at 
the  bend  in  the  spillway  outlet  channel  reaches  the  elevation  of  the 
drainage  divide  prior  to  overbank  flow  conditions  in  Marshall  Creek, 
discharge  from  the  reservoir  into  Marshall  Creek  can  be  realized.  The 
observed  sand  bar  in  the  spillway  channel  most  likely  resulted  by  deposi¬ 
tion  of  sediments  due  to  backwater  effect  from  the  downstream  bridge. 

The  existence  of  the  sand  bar  and  the  absence  of  left  bank  erosion  in 
Marshall  Creek  support  the  assumption  that  overbank  flows  in  Marshall 
Creek  into  Pond  Creek  occur  before  the  spillway  discharges  reach  the 
magnitude  that  can  overtop  the  right  bank  of  the  spillway  channel.  There 
is  no  evidence  of  erosion  along  the  unprotected  left  bank  of  the  spill¬ 
way  outlet  channel  downstream  of  the  sharp  bend  and  along  the  toe  of  the 
dam. 

c.  Reservoir  Area:  Inflow  into  Marshall  Lake  Dam  is  affected  by 
existing  upstream  impoundments  and  swamps  (see  Paragraph  3. Id).  It  was 
judged  that  routing  floods  through  Rakes  Dam  (NDI  No.  PA-00993),  shown 

in  Exhibit  E-l,  would  account  for  the  effects  of  the  watershed  conditions 
on  the  inflow  into  Marshall  Lake  Dam.  There  are  no  visible  indications  to 
suggest  drastic  changes  in  the  prevailing' 1  and  use  within  the  watershed 
which  would  significantly  alter  the  hydrologic  and  hydraulic  analysis, 
summarized  in  paragraph  5.5. 

d.  Downstream  Conditions:  Tailwater  conditions  resulting  from  less 
than  0.5  PMF  flood  flows  through  and  over  Pond  Creek  Bridge  at  State  RTE 
402  (see  paragraph  3.1e)  will  not  si gni ficantly  affect  the  discharge  at 
the  dam.  Consequently,  backwater  from  the  bridge  resulting  from  flood 
flows  in  Pond  Creek  would  not  affect  the  overtopping  analysis  presented 
in  Appendix  D.  The  combined  effect  of  Marshall  Creek  and  Pond  Creek 


flood  flows  on  the  tallwater  conditions  was  not  considered  in  the  analysis. 
Since  the  hazard  area  is  In  close  proximity  to  the  dam,  the  storage  effect 
within  the  short  stretch  of  the  flood  plain  between  the  dam  and  the  hazard 
area  is  not  sufficient  to  alter  the  rate  of  flow  computed  at  the  dam  site. 
More  than  a  few  lives  can  be  lost  and  significant  property  damage  incurred 
should  the  dam  fail.  Consequently,  Marshall  Lake  Dam  is  classified  as  a 
high  hazard  structure. 

5 . 4  Method  of  Analysis . 

Hydrologic  and  hydraulic  evaluation  was  made  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engineers, 
Baltimore  District,  Phase  I  Safety  Inspection  of  Dams.  The  analysis  has 
been  performed  utilizing  the  HEC-lDB  program  developed  by  the  U.S.  Army 
Corps  of  Engineers,  Hydrologic  Engineering  Center,  Davis,  California.  A 
brief  description  of  program  capabilities,  as  well  as  the  input  and  output 
data  used  specifically  for  this  analysis,  is  presented  in  Appendix  D. 

5.5  Surmary  of  Analysis. 

a.  Spillway  Design  Flood  (SOF);  According  to  criteria  established 
by  the  Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  for  the  size  (small)  and  Hazard  potential  (high)  of  Marshall  Lake 
Dam  is  between  one-half  Probable  Maximum  Flood  (1/2  PMF)  and  the  full 
PMF.  Because  of  the  small  storage  capacity  of  the  reservoir  and  because 
the  dam  would  be  submerged  by  backwater  for  flows  greater  than  the  1/2 
PMF,  the  1/2  PMF  is  selected  as  the  SDF  for  the  Marshall  Lake  Dam.  The 
computed  1/2  PMF  is  6662  cfs. 

b.  Results  of  Analysis :  Pertinent  results  are  tabulated  in  Appendix 
D.  The  analysis  reveals  that  under  the  prevailing  top  of  dam  elevations, 
the  present  capacity  of  the  spillway  is  540  cfs  (cubic  feet  per  second),  or 
approximately  4%  of  the  PMF.  Should  the  top  of  the  dam  be  restored  to  the 
top  of  the  spillway  endwall  (elevation  473),  the  present  capacity  of  the 
spillway  will  increase  from  540  cfs  to  1,240  cfs,  or  the  approximate  equi¬ 
valent  of  10%  of  the  PMF. 

Overtopping  analysis  using  the  HEC-lDB  indicates  that  the  1/2  PMF 
would  overtop  the  dam  by  3.6  feet.  It  is  assumed  that  if  the  dam  is  over¬ 
topped  by  more  than  1.0-foot  for  a  significant  duration  of  time,  erosion 
and  failure  will  occur.  Dam  breach  analyses  were  performed  for  0.2  PMF, 
the  assumed  minimum  flow  which  would  cause  failure,  and  0.5  PMF,  the  SDF. 
Trial  breach  widths  of  20  feet  and  40  feet  were  used  in  the  analysis  with 
the  bottom  of  the  breach  being  the  natural  streambed. 

The  results  of  the  breach  analyses  indicate  that  the  maximum  outflow 
at  failure  for  the  0.2  PMF  would  be  approximately  4680  cfs.  When  this 
flow  is  routed  downstream  to  the  first  group  of  dwellings,  the  flood  stage 
is  increased  by  approximately  1.0  foot  over  the  water  surface  that,  would 
have  occurred  had  the  dam  not  failed.  For  the  lower  reach  studied,  an 
increased  flood  stage  of  1.7  feet  was  calculated.  This  increase  in  flood 
stage  constitutes  a  serious  hazard  to  property  and  loss  of  life  downstream 
of  the  dam.  A  sunmary  of  computer  analyses  is  tabulated  at  the  end  of 
Appendix  D. 
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c.  Spillway  Adequacy:  Because  the  occurrence  of  flows  less  than  the 
1/2  PMF  may  causs  failure  of  the  dam  due  to  overtopping  and  thereby 
increase  the  hazard  to  life  and  property  downstream,  the  spillway  is 
considered  to  be  seriously  inadequate. 


SECTION  6 

evaluation  of  structural  stability 


6.1  Visual  Observations . 

The  visual  inspection  of  Marshall  Lake  Dam  is  described  in  Section  3. 
Observations  relevant  to  the  dam's  structural  stability  are  evaluated 
bel  ow : 


a.  Dam:  There  were  no  signs  of  immediate  structural  instability 
observed  during  the  inspection.  Continued  growth  of  trees  on  the  dam  may 
eventually  promote  piping  through  root  holes  in  the  embankment. 

b.  Appurtenant  Structures: 

(1)  Spillway:  The  spillway,  in  spite  of  its  poor  general  appear¬ 
ance,  has  no  serious  deficiencies.  Continued  deterioration  cf  the  spillway 
endwall  may  result  in  structural  instability  of  the  dam. 

(2)  Outlet  Works :  The  outlet  works  were  submerged  at  the  time  of 
inspection  and  cannot  be  evaluated. 

6 . 2  Desi gn  and  Construction  Data. 

There  are  no  documented  design  or  construction  data. 

6.3  Past  Performance. 

The  dam  has  performed  adequately  in  the  past.  No  documentation  regard¬ 
ing  overtopping  of  the  dam  was  available. 

6 . 4  Stability. 

a.  Static :  The  dam  is  considered  to  be  stable  under  static  loading 
conditions . 

b.  Seismic :  The  dam  is  located  in  seismic  zo.ie  1.  In  this  zone,  if 
the  dam  has  adequate  structural  stability  under  static  conditions,  it  is 
assumed  to  be  able  to  withstand  the  minor  seismic  forces  expected  in  this 
zone. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety; 

(1)  Based  on  visual  inspection,  Marshall  Lake  Dam  is  judged  to  be 
in  poor  condition.  Based  on  the  location  of  the  downstream  dwellings  and 
the  fact  that  more  than  a  few  lives  could  be  lost  should  the  dam  fall  ,  the 
dam  is  classified  as  a  high  hazard  structure.  The  criteria  established  for 
these  studies  require  that  the  dam  pass  an  SDF  of  between  a  1/2  PMF  ar.d  the 
full  PMF.  Based  on  the  small  size  and  storage  capacity  of  the  facility,  it 
is  judged  that  the  SDF  of  1/2  PMF  is  appropriate  for  the  Marshall  Lake  Dam. 
Under  the  present  conditions,  the  spillway  will  pass  approximately  4  percent 
of  the  PMF  without  overtopping  the  dam.  As  the  spillway  cannot  pass  the  i/2 
PMF  without  overtopping  the  dam;  and  since  overtopping  at  less  then  1/2  PMF 
would  cause  failure  which  would  significantly  increase  hazard  to  loss  of  life 
downstream,  the  spillway  is  seriously  inadequate  and  the  facility  is  rated 
unsafe,  non-emergency. 

(2)  The  condition  of  the  outlet  works  co-'ld  not  be  inspected  as 

it  was  submerged.  Ready  access  to  an  operable  gate  or  other  method  of  draw¬ 
ing  down  the  reservoir  level  during  emergencies  is  required. 

(3)  There  is  no  emergency  warning  or  evacuation  plan  for  the 
downstream  population. 

(4)  Maintenance  of  the  dam  is  limited  to  the  left  end  of  the 
embankment,  between  the  left  abutment  and  the  outlet  works. 

b.  Adequacy  of  Information:  The  data  collected  from  previously  cited 
dam  inspection  reports,  past  performance,  visual  inspection  and  computations 
performed  as  part  of  this  study  are  sufficient  for  Phase  I  Dam  Safety 
Assessment. 

c.  Urgency ;  The  recommendations  presented  in  Section  7.2  should  be 
implemented  immediately. 

d.  Necessity  for  Further  Investigations;  In  order  to  accomplish 
some  of  the  remedial  measures  outlined  in  paragraph  7.2,  further  investi¬ 
gation  by  a  Professional  Engineer,  experienced  in  the  design  and  construc¬ 
tion  of  dams,  will  be  necessary. 

7.2  Recommendations  and  Remedial  Measures. 

a.  The  following  investigation  and  remedial  measures  are  recommended 
for  immediate  implementation  by  the  own er.  All  investigations  and  design 
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of  remedial  measures  should  be  performed  under  the  direction  of  a  Profess¬ 
ional  Engineer,  experienced  In  the  design  and  construction  of  dams. 

(1)  Perform  additional  hydrologic  and  hydraulic  analyses  to  more 
accurately  determine  the  required  spillway  capacity  for  the  Marshall  Lake 
Dam.  Design  and  construct  a  spillway  that  will  pass  the  required  SDF 
without  ove. topping  the  dam. 

(2)  Remove  the  trees  from  the  embankment  and  the  sandbar  from 
the  s pi  1 lway  channel . 

(3)  Locate  and  operate  the  submerged  outlet  works  gate,  or 
provide  other  emergency  means  of  drawing  down  the  reservoir.  If  the  gate 
is  operable,  observe  tne  conditions  at  the  toe  when  the  nutlet  pipe  is  sub¬ 
jected  to  pressure  flcv.*.  Take  appropirate  action  as  necessary. 

b.  In  additijn,  it  is  recommended  that  the  owner  t^ke  the  following 
precautionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning 
system  to  facilitate  timely  and  orderly  evacuation  of  the  downstream  popu¬ 
lation  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  are  given  by 
the  National  Weather  Service,  activate  the  emergency  operation  and  warning 
system  procedures. 

(3)  After  satisfactory  implementation  of  the  remedial  measures 
resulting  from  the  recommended  additional  investigations,  institute  a 
formal  inspection  and  maintenance  program  for  the  dam.  As  presently 
required  by  the  Bureau  of  Dams  and  Waterway  Management  of  PENNDER,  the 
program  shall  include  an  annual  inspection  of  the  dam  by  a  Professional 
Engineer,  experienced  in  the  design  and  construction  of  dams.  Deficien¬ 
cies  found  during  annual  inspections  should  be  remedied  as  necessary. 


APPENDIX  A 

VISUAL  INSPECTION  -  CHECKLIST  AND  FIELD  SKETCHES 
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MODIFICATIONS  Not  known 


CHECK  LIST  , 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

Size  OF  DRAINAGE  AREA:  7-88  square  mil  es _ 

ELEVATION  TOP  NORMAL  POOL:  470.2  STORAGE  CAPACITY  40_  Acre- Feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL  NA  STORAGE  CAPACITY _ NA 

ELEVATION  MAXIMUM  DESIGN  POOL.  Unknown  _  STORAGE  CAPACITY:  Unknown 
ELEVATiONTOPOAM:  471.8 _ STORAGE  CAPACITY:  -_62  Acre-Feet _ 


NDI  ID  #  -00-985  .  . . - 

PENNDER  ID#  .45-52 


SPILLWAY  DATA 

CREST  ELEVATION: 
TYPE:  _ 


CREST  LENGTH: 


CHANNEL  LENGTH: 


470.2 


Concrete  Weir 


80  feet 


240  feet  long  outlet  channel 


SPILLOVER  LOCATION:  ,  RiSht  Abutment 


NUMBER  AND  TYPE  OF  GATES: 


None 


OUTLET  WORKS 

■  i 

type.  _ 24-inch  diameter  steel  pipe 


LOCATION: 


Near  Left  Abutment 


ENTRANCE  INVERTS: 
EXIT  INVERTS: _ 


Unknown 


462.9 


EMERGENCY  DRAWDOWN  FACILITIES:  Reported  wooden  gate  at  inlet.  Method 

of  hoisting,  access  and  operable  con- 
dition  of  facilities  were  not  verified. 

HYDROMETEOROLOGICAL  GAGES 


TYPE: 


None 


LOCATION: 

RECORDS: 


None 


None 


MAXIMUM  NON-DAMAGINQ  DISCHARGE:  560  cfs  (computed] 
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PHOTOGRAPHS 


PH°TOGBAPHs 


SPILLWAY  OUTLET  CHANNEL  (  LOOKING  DOWNSTREAM  ) 


FLOODING  HAZARD  BELOW  THE  DAM 


APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


SUMMARY  DESCRIPTION 
OF 

FLOOD  HYDROCRAPH  PACKAGE  (HEC-1) 

DAM  SAFETY  INVESTIGATIONS 

The  hydrologic  and  hydraulic  evaluation  for  this  inspec¬ 
tion  report  has  employed  computer  techniques  using  the  Corps 
of  Engineers  computer  program  identified  as  the.  Flood  Hydro¬ 
graph  Package  (HEC-1)  Dam  Safety  Version. 

The  program  has  been  designed  to  enable  the  user  to  perform 
two  basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
t  lio  over-topping  potential  of  the  dam,  and  (2)  estimate  the 
downstream  hydrologic-hydraulic  consequences  resulting  from 
assumed  structural  failures  of  the  dam.  A  brief  summary  of 
the  computation  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  is  shown  below. 

Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s )  through  the  reser¬ 
voir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

Routing  of  the  outflow  hydrograph (s)  of  the  reservoir 
to  desired  downstream  locations.  The  results  provide 
the  peak  discharge,  time  of  the  peak  discharge  and 
maximum  stage  of  each  routed  hydrograph  at  the  outlet 
of  the  reach. 

The  output  data  provided  by  this  program  permits  the  com¬ 
parison  of  downstream  conditions  just  prior  to  a  breach  failure 
with  that  after  a  breach  failure  and  the  determination  as  to 
whether  or  not  there  is  a  significant  increase  in  the  hazard 
to  loss  of  life  as  a  result  of  such  a  failure. 

The  results  of  the  studies  conducted  for  this  report  arc 
presented  in  Section  5. 

For  detailed  information  regarding  this  program,  refer  to 
the  Users  Manual  for  the  Flood  llydrograph  Package  (IlliC-l),  Dam 
Safety  Investigations  prepared  by  the  Hydrologic  Engineering 
Center,  ll.S.  Army  Corps  of  Engineers,  Davis,  California. 
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EXHIBIT  E-3 


MARSHALL  LAKE  DAM 
APPENDIX  F 
GEOLOGY 


The  Marshall  Lake  Dam  lies  within  Monroe  County  and  Is  part  of  the  Pocono 
Plateau  Section  in  the  Appalachian  Plateau  Province.  The  principal  bed¬ 
rock  unit  is  the  Marcellus  Formation  of  the  Devonian  Age.  The  soils 
underlying  and  surrounding  the  site  consists  of  glacial  deposits.  The 
entire  area  lies  within  the  Wisconsin  and  Moraine  and  is  covered  by  a 
variety  of  glacial  deposits. 

The  Marcellus  Formation  is  a  dark  gray  to  black  shale  which  underlies 
the  broad  valley  of  Marshalls  Creek.  One  outcrop  of  the  shale  could  be 
seen  on  the  right  abutment  where  the  foundation  of  the  old  ice  house  was 
located.  The  rocks  generally  have  a  low  to  moderate  dip  and  a  regional 
N55°E  strike. 

The  glacial  deposits  are  ice-contact  stratified  drift  with  the  associated 
land  forms  such  as  kame  ter '•aces,  etc.  A  kame  terrace  has  been  mapped 
downstream  from  the  dam.  This  kame  terrace  is  made  up  mostly  of  sand  and 
gravels.  Recent  alluvial  material  is  mapped  along  the  streams  that  con¬ 
verge  below  the  dam.  Only  a  thin  mantel  of  glacial  material  covers  bed¬ 
rock  around  and  under  the  reservoir.  This  has  been  estimated  to  be  less 
than  three  feet  in  thickness. 


Buaek,  Mikna  F,  "Surf icial  Geology  of  the  East  Stroudsburg  7h  Minute 
Quadrangle  Monroe  County ,  Pennsylvania ".  Pennsylvania  Geologic  Survey 
Harrisburg,  Pa.  1981. 
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